Regulatory effects of myoendothelial gap junction on vascular reactivity after hemorrhagic shock in rats.
Myoendothelial gap junction (MEGJ), one kind of gap junction between vascular endothelial cell and vascular smooth muscle cell, can transmit electrical and chemical signals to keep the electric and machinery activity synchronism of vasculature. After severe trauma or shock, vascular reactivity to vasoconstrictors or vasodilators is greatly reduced. However, whether MEGJ participates in the regulation of vascular reactivity after hemorrhagic shock, what type of MEGJ is involved, and what is the possible mechanism are unknown. With the hemorrhagic shock Sprague-Dawley rats and their superior mesenteric arteries (SMAs), the effects of 18alpha-glycyrrhetic acid, a lipophilic aglycone that disrupts gap junction plaques, on vascular contractile response to norepinephrine (endothelium-independent vascular constrictor), myricetin (endothelium-dependent vasoconstrictor) and relaxation reactivity to sodium nitroprusside (endothelium-independent vasodilator), and acetylcholine (Ach; endothelium-dependent vasodilator) were observed. Meanwhile, the relationship of the mRNA/protein expression of connexins 37, 40, and 43(Cx40 and Cx43) to the changes of vascular reactivity after hemorrhagic shock and the effect of antisense oligodeoxynucleotide of Cx40 or Cx43 on vascular calcium sensitivity and vascular reactivity were investigated. The results indicated that 18alpha-glycyrrhetic acid antagonized myricetin and Ach-induced SMA reactivity, but had no effect on norepinephrine- and sodium nitroprusside-induced vascular response. The mRNA and protein expression of Cx37 and Cx40 of SMA were negatively associated with the vascular reactivity, whereas Cx43 seemed to be a positive relationship to vascular reactivity. Antisense oligodeoxynucleotide of Cx40 significantly increased the calcium sensitivity, myricetin-induced vasoconstriction, and Ach-induced vasodilation, whereas antisense oligodeoxynucleotide of Cx43 depressed them. It was suggested that MEGJ plays an important role in the regulation of endothelium-dependent vascular reactivity after hemorrhagic shock. The involved types were mainly Cx40 and Cx43. The possible mechanism that Cx40/Cx43 regulates the endothelium-dependent vasoconstrictor reactivity may be related to their regulating effects on the calcium sensitivity of vascular smooth muscle cell.